Abstract. In [Aceto, Bloom and Vaandrager, ~92] two strategies are presented to produce axiomatisations of strong bisimulation equivalence for languages whose operational semantics can be expressed in the GSOS format of [Bloom, Istrail and Meyer, '90]. In [Aceto et al.] it is stated that if the GSOS systems satisfy certain finiteness conditions, one of these axiomatisations is strongly normalising and confluent. We show that their claim as a whole is wrong, but prove confluency and weak normalisation by presenting a normalising rewrite strategy. We can however prove strong normalisation for the axiomatisations of a decidable class of such systems. The analysis of the term rewriting properties of the axiomatisations is modulo the associativity and commutativity of the choice operation.
Introduction
Recent years have shown an enormous interest in formulating operational semantics in the style of Plotkin's SOS [11] . Several formats have emerged which allow the description of various programming languages and the properties of these are studied extensively [3] , [12] , [4] , [13] . One of these formats is the GSOS format in which the operational semantics of many process calculi of interest can be expressed [3] .
In [1] two strategies are presented to derive automatically an axiomatisation for bisimulation equivalence for languages whose operational semantics is expressed in the GSOS format. This research gives an unambiguous method for generating sound and complete axiom systems. The axiomatisations produced by the strategies are often rather close to existing "human invented" axiomatisations. A practical application of this theory lies in the simplification with the axioms, i.e. how certain operations can be eliminated. The authors claim that the axiomatisations produced by their so-called alternative strategy has nice term rewriting properties: for a class of GSOS systems in which only finite, non-cyclic transition systems can be expressed the axiomatisations are supposed to be strongly normalising and confluent on closed terms. In this paper we will show that their claim as a whole is wrong, but will show weak normalisation and confluency. We will show strong normalisation for the axiomatisations of a decidable class of GSOS systems.
Term rewriting of SOS-style axiomatisations is of interest for the Concur2 project, which aims at the integration of tools and techniques for process algebras. For a well-defined class of languages, axiomatisations can be generated automatically, which can be turned into a term rewriting system at the drop of a hat. The option simplify of the ECRIN-tool [8] , which simplifies process terms by means of user provided term rewriting rules, can be extended with a default automatically generated alternative. The Process Algebra Manipulator [7] can be equipped with an option to generate axiomatisations automatically from the transition rules.
The organisation of this paper is as follows. In section 2 we will introduce the GSOS format, the axiomatisation produced by the alternative strategy and two finiteness conditions on GSOS systems used throughout this paper. In section 3 we will show how to turn the axioms into a term rewriting system and argue briefly why we have to work modulo the associativity and commutativity of the choice operation. In section 4 we will show that an (undecidable) class of GSOS systems in which only finite, non-cyclic systems can be expressed, is weakly, but not strongly normalising. We will do this by presenting a counter example and a normalising strategy from which confluency easily follows. In section 5 we limit ourselves to a decidable subclass of these systems. We will show that with a small proviso the term rewriting systems obtained from these axiomatisations are strongly normalising. We end this paper with the conjecture that even this last proviso can be dropped.
Interestingly enough all results were obtained without the theory of recursive path orderings for rewriting modulo ac of [5] . Even more so, we do not know how to obtain the strong norma]isation result with this theory.
Preliminaries
For the reader unfamiliar with [1] we will give an overview of the alternative strategy used to produce complete and sound axiomatisations for strong bisimulation equivalence of finite GSOS systems. In this paper we will give no definitions of (strong) bisimulation or notions from term rewriting. We think all these are standard for which the reader is referred to e.g. [10] for bisimulation and [6] for term rewriting.
Let us assume as input for the alternative strategy a GSOS system with signature ~c. The result is an axiomatisation with a signature ~A, which is an extension of EG with possible auxiallary operations and a set of axioms EA over ZA. The first output of the strategy is four axioms, called the FINTREE axioms. FINTREE is an auxilliary language defined as a fragment of CCS [9] 
